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' FAILURE MODES EFFECTS ANALYSIS [FMEA) = CIL HARDWARE
NUMBER: 05-5-B03-7 -X

SUBSYSTEM NAME: DATA PROCESSING SYSTEM (DPS} -
REVISION: & 041 e+

PART DATA
PART HAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU  MULTIPLEXER-DEMULTIPLEXER MCE15-0004-5410
HONEYWELL 4020334-544
LRU : MULTIPLEXER-DEMULTIPLEXER MCE15-0004-8410
HONEYWELL 4020534564

EXTENDED DESCRIPTION OF PART UNDER ANALYEIS:
CPERATIONAL INSTRUMENTATION AFT MDM: D& 1", "ORZ", AND "0OA3".

REFERENCE DESIGNATORS: S&V7SA13
SEVTSA 14
VT5a15

QUANTITY OF LIKE ITEMS: 3
THREE

FUNCTIOMN-

LHPOM REQUEST, PROVIDES DIGITIZED AND PROCESSED DATA TO THE PULSE COCE
MODULATION (PCM] MASTER UNIT FOR OPERATIONAL INSTRUMENTATION WHERE IT
I5 INTERLEAVED WITH ALL OTHER DATA INTC ONE SERIAL PCM STREAM. PROVIDES
AUXILIARY POWER UNITS (AP} TEST LINE, FUEL LINE, FUEL PUMP DRAIN LINE, AKD
FUEL ISOLATION VALYE TEMPERATURE STATUS T PREVENT HYDRAZINE
DETOMATION, PLUS FUEL TANK LEAK MONITORING CARARILITIES,

SA MIMS ARE ALSD USED TO MONITOR AND TRANSMIT MPS HELIUM EYSTEM SAFETY
DaTa FOR LCC
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FAILURE MODES EFFECTS ANALYSIS FMEA — LIL FAILURE MODE
KLMBER: DS-S-B:I:-T 1

. REVISIONN: 10  0401/96
SUBSYSTEM NAME: DATA PROCESSING SYSTEM (DFS)
LRL: WMULTIPLEXER-DEMULTIPLEXER CRITICALITY OF THIS
ITEM NAME: MULTIPLEXER-DEMULTIPLEXER FAILURE MODE: 1R2

FAILURE MODE:
ERRONECLUS OUTPUT

MISEION FHASE: -PL  PRE.LAUNCH
L™ LIFT-OFF
o0 ON-DORBIT
Do DE-OREBIT .
LE LANDING/SAFING

VEHISLE/PAYLOADIKIT EFFECTIVITY: 102 CLOLUMEIA
102  DISCOVERY
104  ATLANTIS
105  ENDFAVOUR

CAUSE:

FIEGE FPART FAILURE. VIERATION, CONTAMINATION, TEMPERATURE, CHEMICAL
REACTION, ADDRESS CHECK FAILURE, DATA ERROR TO MDM MODULE, MDM MODULE!
CHANNEL SELECT FAILURE, OR ANALOG/DIGITAL (A/D) CONVERTER FAILURES,

CRITICALITY 11 DURING INTACT ABORT DHLY? NO

REDUNDANEY SCREEN - A} PASS

B) FALL
C) PASS
PASS/FAIL RATIONALE:
A
H)

FalLS SCREFN 8 BECAUSE SOURCE OF ERRONEOUS OUTRUT CANNGT BE 1DENTIFIED
AND MAY BE ACCEPTED AS A VALID DATA

=t
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FAGE: 7 P2INT DATE: 0471 B/96

FAILURE MOUES CTHLc v "0 LvSI5 (FMEA) — CIL FAILURE MODE
NUMBER: 05-5-B03-7-102

-FAILURE EFFECTS -

[(A) SUBSYSTEM:
LOSS OF MDD,

{2} INTERFACING SUBSYSTEM(S):
TRANSMISSICN OF ERRONEDLS DATA BY THE FAILED MDM MAY RESULT IN NUMERGUS
MASTER ALARMS AND SYSTEM MANAGEMENT {3M) ALERTS.

(G} MISSION:
POSSIZLE LOSE ©F MISSION,

(D) CREW, VEHICLE, AND ELEMENT(S):
Mo EFFELT FIRST FAILURE. POSSIELE LOSS OF CREWNWEMICLE AFTER SECOND
FALURE,

{E}) FUNCTIONAL CRITICALITY EFFECTS:
CRITIZALITY 1RZ BECAUSE OF THE FQLLOWING REASON;

11 OAT MION FAILS GIVING ERRONEOUS DUTPUT VALLUES FOR THE MPS HELIUM
FRESSUVRE LCC LIMITE.

2) ASSOCIATED REGULATOR FAILS OPEN AFTER TERMINATION OF AST COMEARTMENT
HEL!UM HGDS MAZARDCUS GAS DETECTION SYSTEM) LEC (T-8 MINUTES) AND HELILM
SUPPLY PRESSURE LCC (T-13 SECONDSE); THE FAILURE IS NOT REFLEGCTED IN THE
FAILED MDM OUTFUT TC TLMIGROUND.

RESULATOR QUTLET PRESSURE LCC LIMITS CONTIMUES UNTIL T-10 SECONDS THE
HELIUM OUTPUT PRESSURE MEASUREMENTS (MPS E1-REG B, MPS E2-REG A. MPS E3-
REG B ARE CHANMNELIZED THROUGH 041 THE FAILED MOM WILL NOT REFLEST THE
FAILED OFEZN REGULATOR CONDITION .

IF AN DAt CHANNELIZED HELIUM REGULATOR FAILS COPEN AFTER T-13 SECONDS AND
THE MDY HAS FAILED SUCH THAT RESULATOIRSE PRESSLUIRE ARE MASKED, TH=

RESWE TS ARE AN LCC DECEPTION AND LIFT OFF WiTH FAILED OPEN REGULATOR.
FLIGRT WITH THIS SOMDTION MAY RESULT IN OVERPRESSURIZATION OF THE AFT
COMPARTMENT [REF. 93-1CB-0743-01}.

-DISFOSITION RATIONALE-

(8) DESIGN:
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U.S Gev't SAGE: B PRINT DATE. 4/15/06
FAILURE MODES EFFECTS ANALYS!S rmci) = CIL FAILURE MODE
_ NUMBER: 05-5-803-7-¢2

ALL PARTS SELECTED FROM MFDO04—400 ORBITER PROJECT PARTS LIST (OFRL) WHICH
CALLS FOR JANTXV LEVEL PARTS, OR HAVE ADEQUATE DERATING FACTORS OF 23-
5a% OMN HYBRIDE & TRANSISTORS, 25-30% ON RESISTORS, CAFACITORS AND CTHER
COMPONENTS. PARTS THAT DID NOT MEET ORBITER PROJECT PARTS LIST
REQUIREMENTS FOR QUALIFICATION, TRACEABILITY SCREENING OR BURN-IN WERE
REVIEWED AND WERE FOUND ACCEPTABLE FOR THEIR GIVEN FUNCTIONS.
REDUNDANT COMMANDISIGNALS FOR CRITICAL FUNCTIONS ROUTEDR THROUGH
SEPARATE MOM'S, DESIGN ALSC INCORPORATES RELIABILITY, MAINTAINABLLTTY,
ENVIRCNMENTAL AND TRANSPORTABILITY REQUIREMENTS AND OTHER DESIGNS AND
CRMNETRUCTION FER SPECIFICATION MCE15-0004,

(B) TEST:

EACH LINIT SUBJECTED TO ACCEPTANCE TEST PROCEDURE (ATF) TEST {T4025345) AT
HONEYVWELL INCLUDING CONTINUITY, FULL FUNCTIONAL, ACCEPTANGE VISRATIONAL
TEST {AVT}, ACCEPTANCE THERMAL TEST (ATT), EXAMINATION OF PRODUCT,
INSULATION RESISTANCE TEST, DIELECTRIC STRENGTH TEST, PERFORMANCE, AND

POWER VARIATION TEET.

QUALIFICATION TEST (T4D25763) COMPLETED AT HOREYWEL L iINCLUDING FULL
FUNCTIONAL, POVWER, ELECTROMAGNETIC COMPATIBILITY (EMC). HUMIDITY, THERMAL,
VIBRATION, THERMAL VAZLUUM, LIGHTNING, SHOCK, SALT/FDG, 1000 ON/OFF CYCLE
LIFE TEST, ACCELERATION, AND EXPLOSIVE/CCRROSIVE ATMOSPHERE.

SROUND TURNARDUND TEST: ALL TURNARCUND CHECKOUT TESTING IS
. ACCOMPLISHED IN ACCORDANCE WITH OMRED.

(C) INSFECTION:

RECEIVING INSPECTION

CERTIFICATIONS & SDURCE INSPECTION TEST REFPORTS ARE OM FILE. CASES AND
FLATRACKS ARE ENVIRONMENTALLY SCREENED. INCLUDING LOOSE PARTICLE
CETECTION IN RECEWING INSFECTION, ALL HYBRID COMPONENTE ARE LOT SAMPLED
IN RECEIVING INSPECTION.

CONTAMINATION CONTROL
CLEAMLINESS TO CLASS 1D0.000 LEVEL 12 VERIFIED BY INSFPECTION.

ASSEMBLYINSTALLATION

VIZUJAL INSFECTION IS PERFORMED AT KIT RELEASE. PRINTED WIRING BOARD
MICROSECTION ANALYSIS IS PERFORMED AND MONITORED BT INSPFECTION. GUALITY
CONTROL VERIFIES AND WITHEZEES TORQUE SPERATIONS, QUALITY CONTRIL
VERIFIESE SQLDERED CONNECTIONS AND ASSEMBLY OF PARTS. TOOL CERTIFICATION
AND TENSILE TESTE ARE MAINTAINEDR QUALITY CONTROL PERFORMS PRE-CAP
VISUAL INSPECTION FOR CLEAMLINESS  [FUALITY CONTROL VERIFIES COMNVEYOR
FURMALZE FPROFILESTEMPERATURE EVERY 30 DAYS. QUALITY CONTROL WERIFIES ALL
FLATNESS & SURFACE ROUGHNESS FOR PROPER HEAT TRAMSFER THERMAL
FROTECTION CONMTROLS EXIST FOR ALL SOLDERED CONNECTIDNS,

NIHDEETRUCTIVE EVvALUATION

RACIOGRAPHIC INSPECTION OF SELECTED COMPONENTS, |E, TANTALUM
. CAFACITORE, |E PERFORMED.
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FAILURE MODES EFFECTS ANALYSIS {(FMEA} — CiL rsuLURE MODE
NUMBER: 05-5-B03-7- 02

CRITICAL PROCESEES
INSPESTION VERIFIES CRIMPING OPERATIONS AND CERTIFICATION. SOLDERING

REQUIREMENTS PER NMES300.4{34) ARE VERIFIED BY INSPECTICON.

TESTIKG
ATP IS OBSERVED AND VERIFIED 3Y QUALITY CONTROL, INCLURING AVT AND ATT.

HANDLINGPACKAGING
PROPER GROUMDING OF ELECTRICALLY STATIC SENSITIVE DEVICES WHEN HANDLING

IS PERFORMED. PACKAGING AND PROTECTION VERIFIED BY INSFECTION.

iD} FAILURE HISTORY:
CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND

OTHER FAILURES EXPERIENCED DURING GROUND PRGCEEEING ASTIVITY CAM BS
FQUND IN THE PRACA DATABASE .

(E] OPERATIONAL USE:
FORT MODING TO RECCVER MDOM FUNCTIONALITY IS AVAILABLE DURING ALL MISSION

FHASES.

- APPROVALS -
EDITORIALLY AFFROVED o Rl ! -'f“"j _.r"_:-.j ot f"'.-»m;
EDITORIALLY APPROVED : JEC . AN
TECHNICAL APPROVAL . VIA APPROVAL FORM  :© $6-CIL-013_RB&5
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